Mitotic or meiotic chromosome numbers for 42 accessions belonging to 39 species of different genera of Asteraceae were determined. First chromosome counts are reported for one genus ( Gymnocoronis ), 14 species, and one variety. These are as follows: Solidago chilensis var. megapotamica (2 n = 2 x = 18), Chromolaena barbacensis
INTRODUCTION
The Asteraceae constitutes the largest family of dicotyledons, including about 1500 genera and more than 23 000 species. The family is arranged in three subfamilies and 17 tribes, which differ in morphology, chemistry, cytology, and DNA sequences (Bremer, 1994) . In spite of the large advances in molecular phylogeny, chromosome information can still provide useful data for the determination of the relationships and taxonomic position of Asteraceae species (Carr et al., 1999) . In this field, many general contributions reporting chromosome number, ploidy level, and meiotic behaviour of members of the Asteraceae have been carried out (Coleman, 1968; Grashoff, Bierner & Northington, 1972; Solbrig et al., 1972; Turner et al., 1979; Robinson et al., 1981; Sundberg, Cowan & Turner, 1986; Keil, Luckow & Pinkava, 1988; Hunziker et al., 1989; Carr et al., 1999; Strother & Panero, 2001) . In this paper, we present 42 chromosome number determinations for 39 species of Asteraceae belonging to the tribes Astereae (two), Eupatorieae (13), Helenieae (three), Heliantheae (four), Inuleae (one), Mutisieae (one), Senecioneae (five), and Vernonieae (ten). These results are discussed in relation to previous chromosome studies and the available information for each taxon. The previous chromosome counts for each analysed species are detailed in Table 1 .
MATERIAL AND METHODS
The sources of the examined material are presented in Table 1 . Species are grouped into tribes and taxa are 
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n = 22 (Turner et al., 1979 ) n = 23 (Carr et al., 1999) Heliantheae †Melanthera latifolia (Gardner) Cabrera arranged alphabetically within each one. Voucher specimens are deposited at the herbarium of the Instituto de Botánica del Nordeste (CTES), the Universitat de Barcelona (BCN), and/or the Museo de Historia Natural del Paraguay (PY). Meiosis was studied in young inflorescences fixed in lactic acid-ethanol (1 : 5) and stored in a refrigerator until examination. Pollen mother cells were macerated and squashed using 2% acetocarmine.
Mitotic chromosome preparations were prepared from root meristems obtained from germinating seeds. Roots were pretreated for 4-4.5 h in 0.002 M 8-hydroxyquinoline at room temperature, fixed in 5 : 1 absolute alcohol-lactic acid, and stained using Feulgen's technique. In all samples, at least 20 counts from seven to ten individuals were made to verify the observations.
RESULTS AND DISCUSSION
The chromosome numbers of 39 taxa belonging to 26 genera of Asteraceae were determined. The analysed species and their chromosome numbers are given in Table 1 . These results include the first chromosome count for 16 taxa (*) and new chromosome numbers in four species ( †). The results obtained for each species in relation to previous studies and the cytological information available for the genera are discussed below.
ASTEREAE
The chromosome count in Noticastrum acuminatum (Fig. 7) agrees with an earlier determination by Wulff, Hunziker & Escobar (1996) on specimens from southern Argentina. This species is diploid with a basic chromosome number of x = 9, as are all Noticastrum species analysed cytologically so far (Turner et al., 1979; Zardini, 1985) .
The chromosome number observed in Solidago chilensis var. megapotamica is the same as that determined for the typical variety of the species (Covas & Schnack, 1946; Turner et al., 1979; Hunziker et al., 1989) .
EUPATORIEAE
Several basic chromosome numbers have been reported for this tribe, ranging between x = 4 and x = 25, although the most frequent are x = 10 and x = 17 (Watanabe et al., 1995) . The results obtained here in Campovassouria, Campuloclinium, Chromolaena, Disynaphia, Gymnocoronis, Mikania, Praxelis, and Stevia are in agreement with the available data for the Eupatorieae.
Previous studies on Campovassouria bupleurifolia (Fig. 1 ) recorded 2n = 30 (Coleman & Coleman, 1984) and n = 10 (Waisman, Rozenblum & Hunziker, 1986 ).
The last sample and the specimens examined here with n = 10 are apparently diploids, whereas the specimens with 2n = 30 may be triploids based on x = 10. Triploid specimens have also been observed in other species of the Eupatorieae, but in almost all cases these populations are apomictic (Coleman & Coleman, 1984) .
The count of 2n = 40 for Campuloclinium macrocephalum (Fig. 2) partially agrees with the determination of n ∼ 20 II made by Turner et al. (1979) and n = 19 II + 1 III or 20 II + 1 I (= 41) observed by Galiano & Hunziker (1987) . However, in addition to the tetraploid individuals, a population of diploid specimens (2n = 20) was found during this study, which constitutes the first report of this cytotype for Campuloclinium macrocephalum. These results indicate that Campuloclinium macrocephalum is cytologically heterogeneous, showing populations with different ploidy levels. The observation of a majority of bivalents at meiosis of the tetraploid specimens suggests a relatively high degree of diploidization, or demonstrates that quadrivalent formation cannot occur, the chromosomes being too short to form more than one chiasma apiece.
The chromosome counts in Chromolaena barbacensis and Chromolaena christieana are the first for both species, which are triploids based on x = 10 and may be apomictic. The remaining two species of Chromolaena analysed here, Chromolaena hirsuta and Chromolaena verbenacea, are tetraploid with 2n = 40 chromosomes.
Previously, only two species of Disynaphia have been examined for chromosome number, both diploids with the base number x = 10 (Turner & Irwin, 1960; Robinson et al., 1989) . Our first count for Disynaphia multicrenulata (2n = 2x = 20) (Fig. 3) agrees with available data for the genus.
The present study on Gymnocoronis spilanthoides (Fig. 4) is apparently the first chromosome count for the genus, which comprises only two species, one from South America and the other from Central America. Our count indicates that Gymnocoronis has a basic chromosome number of x = 10, like the majority of the Eupatorieae species.
Our first count of 2n = 68 for Mikania thapsoides suggests that this species is tetraploid with a basic chromosome number of x = 17. This number is in accordance with preceding cytological data for the genus Mikania, which presents a regular aneuploid series with x = 17, 18, 19, 20, and 21 (Ruas & AguiarPerecin, 1997) .
Chromosome numbers of n = 10 (Turner et al., 1979; Wulff et al., 1996) , n = 32 (Robinson et al., 1989) , and 2n = 30 (Watanabe et al., 1995) have been reported previously for Praxelis clematidea. These records indicate the occurrence of a large euploid series with a base number of x = 10, which includes diploid, triploid, and hexaploid populations. The material analysed Figures 1-8 . Somatic chromosomes of Asteraceae. Fig. 1 . Campovassouria bupleurifolia, 2n = 20. Fig. 2 . Campuloclinium macrocephalum, 2n = 20. Fig. 3 . Disynaphia multicrenulata, 2n = 20. Fig. 4 . Gymnocoronis spilanthoides var. subcordata, 2n = 20. Fig. 5 . Porophyllum brevifolium, 2n = 44. Fig. 6 . Viguiera rojasii, 2n = 34. Fig. 7 . Noticastrum acuminatum, 2n = 18. Fig. 8 . Stevia commixta, 2n = 22. Scale bar, 10 µm.
here is apparently triploid and constitutes the second population with this ploidy level reported for this species. The only other chromosome study in Praxelis reported 2n = 4x = 40 for Praxelis kleinioides (H.B.K) Sch.Bip. (Turner & Irwin, 1960) , a species closely related to Praxelis clematidea.
The chromosome number determined for Stevia satureiaefolia (2n = 2x = 22) agrees with an earlier analysis (Sundberg et al., 1986) , whereas the same count in Stevia commixta (Fig. 8) constitutes the first record for this species. The results for both species support the basic chromosome number of x = 11 suggested for Stevia by Galiano (1987) .
HELENIEAE
The chromosome number determined for Dyssodia papposa (2n = 2x = 26) agrees with two previous reports on this widespread taxon (Grashoff et al., 1972; Keil et al., 1988) .
The count of 2n = 4x = 44 for Porophyllum ruderale is in agreement with an earlier analysis (Turner et al., 1979) , but differs from the determination of n = 23 reported by Carr et al. (1999) . Our first report of 2n = 4x = 44 for Porophyllum brevifolium (Fig. 5) supports the base number x = 11 established for the genus (Hunziker et al., 1989) . In this genus, two different base numbers are present, x = 12 and x = 11, the second of which is considered to be derived by chromosome loss from the first (Strother, 1977) .
HELIANTHEAE
Melanthera latifolia has been reported to be a diploid with a base number of x = 15 (Carr et al., 1999) . Our count of 2n = 4x = 60 constitutes a new chromosome number for the genus. Almost all species of the genus Melanthera analysed to date present the basic number x = 15, the single exception being Melanthera elliptica O.Hoffm., from Nigeria, for which n = 16 has been determined (Gill & Omoigui, 1992) .
The chromosome numbers recorded previously for Verbesina encelioides (Turner et al., 1979; Hunziker et al., 1990) and Verbesina subcordata (Schnack & Covas, 1947) are confirmed. The first report for Viguiera rojasii (2n = 34, Fig. 6 ) agrees with the chromosome number established for other taxa of the genus (Carr et al., 1999) . It is diploid based on x = 17, although some species with x = 18 have also been reported for Viguiera (Solbrig et al., 1972; Robinson et al., 1981; Strother & Panero, 1994) .
INULEAE
The report here of 2n = 2x = 20 for Pterocaulon angustifolium is the first for the species. The available counts for Pterocaulon species include n = 10 ( Waisman et al., 1986; Watanabe et al., 1999) and n = 11 (Wulff et al., 1996) . According to these numbers, the genus seems to be dibasic with x = 10 and 11.
MUTISIEAE
The only previous analysis for Gochnatia recorded n ∼ 23 in Gochnatia vernonioides Kunth, a species distributed widely in north-western South America (Carr et al., 1999) . Our count of 2n = 44 is the second for the genus and indicates that Gochnatia haumaniana is probably a tetraploid with a basic chromosome number of x = 11. No other cytological information is available at present for Gochnatia or related genera of Mutisieae.
SENECIONEAE
The results obtained here and previously reported chromosome counts for Senecio all support a base number of x = 5 (Dematteis & Fernández, 1998; Lopez et al., 2005) . The chromosome numbers observed in Senecio bonariensis (2n = 8x = 40), Senecio brasiliensis (2n = 8x = 40), and Senecio subulatus (2n = 16x = 80) agree with the only available counts for these three taxa reported by Dematteis & Fernández (1998) , Waisman et al. (1986) , and Lopez, Wulff & Xifreda (2002) , respectively. The remaining counts of Senecio species are first records. These results indicate that Senecio ostenii is octoploid, whereas Senecio pinnatus is 16-ploid, both based on x = 5.
VERNONIEAE
Previous studies for Chrysolaena flexuosa have shown the occurrence of tetraploid (Ruas et al., 1991) and hexaploid (Hunziker et al., 1990) populations. Our count of 2n = 2x = 20 constitutes the first record of the diploid cytotype for Chrysolaena flexuosa and confirms the base number x = 10 suggested for the genus (Dematteis, 2002) .
The chromosome number recorded for Cyrtocymura cincta (2n = 4x = 40) disagrees with an earlier analysis reporting 2n = 60 (Dematteis, 2000) , although the basic numbers are the same. According to our count, Cyrtocymura cincta would be tetraploid based on x = 10, a basic chromosome number present in the New World only in species of the genus Chrysolaena.
Our first count for Lepidaploa amambaia (2n = 2x = 28) is in accordance with other information on the genus, which indicates that Lepidaploa is cytologically heterogeneous, having base numbers of x = 14, 15, and 16 (Dematteis, 2002) . The same chromosome number found in Lepidaploa remotiflora agrees with an earlier analysis on specimens from Argentina (Dematteis, 2002) .
The record of 2n = 4x = 64 + 0-3 B for Lessingianthus polyphyllus confirms two previous records for this species on specimens from Brazil and Paraguay (Ruas et al., 1991; Dematteis & Fernandez, 2000) . The genus Lessingianthus presents the basic chromosome number x = 16, with a large number of polyploid species, which are, in most cases, at the tetraploid and octoploid level.
Our determination of 2n = 2x = 22 for Orthopappus angustifolius confirms a previous determination on specimens from Brazil reported by Jones (1979) . This monotypic genus has the basic chromosome number x = 11, as in its close relative, Elephantopus.
Stenocephalum hexanthum (2n = 2x = 34) was diploid with a base number of x = 17, which confirms the single previous record for the genus (Jones, 1979) . The chromosome number observed in Vernonanthura oligolepis (2n = 2x = 34) agrees with two previous studies for this species (Jones, 1979; Stutts, 1988) , and with the available data for the genus that show x = 17 as the only basic chromosome number.
